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AN APPARATUS FOR CONTROLLING A THROTTLE VALVE 
ELECTRONICALLY IN AN INTERNAL COMBUSTION ENGINE 

Background of the Invention 

1. Field of The Invention 
5 The present invention relates to improvements to an 

apparatus for controlling a throttle valve 
electronically, such as an electronic motor, in an 
internal combustion engine. 

2. Description of The Background Art 
10 The previously known apparatus 1, as shown in Figure 

CP 6, is installed in an intake air passage of an internal 

=.ft 

^ combustion engine, and the actuator 2 (such as an 

Q electronic motor) generates driving power on the basis of 

^ a driving signal of the control unit, which can 

y=i 15 open/close the throttle valve through the gear wheel 
transfer structure 3 and the axis 4 and related 
structure. The actuator can make ; an adjustment to the 
open angle of the throttle valve, which is separated from 
the accelerator operation of the driver. However, the 
2 0 actuator 2 is fixed on the flange IB of the body 1A with 
a bolt 6. Thus, a one end supporting structure is used, 
which has the defects discussed below. 

A one end supporting structure does not have enough 
ant i -vibration control, and the actuator 2 is vibrated 
2 5 easily by the contrary rotation power on one end 2 A side, 
which is the starting point. This problem could be 
reduced by making a heavy wall thickness of the flange 
and the body of the actuator 2, or increasing the 
strength of the internal structure of the actuator 2 . 
30 However, this increases the weight, the size, and the 
cost . 

Furthermore, the ant i -vibration characteristics may 
be improved by fixing the free end 2B side of the 
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actuator 2 (non-output side) on the case 1C of the body 
1A with a press fit. But in this case, high accuracy may 
be needed to maintain the precision position to the gear 
wheel transfer structure 3. As a result, this may make 
5 assembly more difficult and increase the cost by a large 
amount . 


Summary of the Invention 


It is, therefore, an object of the present invention 
to provide an apparatus for controlling a throttle valve 
O 10 electronically in an internal combustion engine which 
F% addresses the above situation by improving the anti- 

W vibration characteristics, while reducing the cost and 

p providing a simple structure. 

W In view of the above, an apparatus for controlling 

^ 15 a throttle valve electronically according to the present 
S invention comprises a throttle valve installed in an 

intake air passage of an internal combustion engine, and 
yi an actuator to control the throttle valve to open/close, 

~S and a supporting member to fasten a body of the actuator 

2 0 on the output side of the actuator, and a cover member to 
cover the body of the actuator, which has a predetermined 
gap to the cover member, and which is supported 
independently from open/close control of the throttle 
valve on the non-output side of the actuator, and an 

2 5 elastic member in the predetermined gap. 

With such a structure for the present invention, the 
non-output side of the body is supported by the elastic 
member, and both ends are supported instead of one end, 
and the ant i -vibration characteristics can be improved 

3 0 effectively even though a simple and low cost structure 

is used. 

That is to say, it is not necessary to make a heavy 
wall thickness of the flange by which the actuator 2 is 
supported or of the body of the actuator, and increase 
3 5 the strength of the internal structure of the actuator, 
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and increase the weight, the size, and the cost of the 
actuator . 

Furthermore, the actuator can be fixed flexibility 
on, and there is no need to require high precision work 
for precision positioning, which can make assembly more 
difficult and increase the cost. 

In addition, the elastic member is placed in the 
predetermined gap which is formed between the cylindrical 
outer side of the actuator which is covered by the cover 
member on the non-output side and the inside of the cover 
member, or the elastic member is placed in the 
predetermined gap which is formed between the plane 
perpendicular to the output axis of the actuator and the 
inside of the cover member. 

Also, the present invention further comprises fixing 
means to fix the elastic member in the predetermined gap 
which is formed between the cylindrical outer side of the 
actuator, which is covered by the cover member on the 
non-output side, and the inside of the cover member, and 
as a result, the fixing means restricts the movement of 
the elastic member along the cylindrical central axis of 
the non-output side of the actuator. 

Brief Description of the Drawings 

Figure 1 is a section view of an apparatus for 
controlling a throttle valve electronically according to 
the first embodiment of the present invention. 

Figure 2 is a part side view of using another elastic 
member . 

Figure 3 (A) is a part of another elastic member 
magnified . 

Figure 3 (B) is a front view of the elastic member 
shown Figure 3 (A) . 

Figure 3(C) is an III (C) - III (C) section view of 
Figure 3 (B) . 

Figure 4 is a part of the second embodiment of the 
present invention magnified. 


Figures 5 "('A ) 0^^=3=4®^ are views of another elastic 
member. 

Figure 6 is a section view of an apparatus for 
controlling a throttle valve electronically according to 
the previously known apparatus. 

Detailed Description of the Preferred Embodiments 

A. more detailed description of the present invention 
is given below on the basis of attached figures which are 
provided with the same numbers for the same elements as 
shown in Figure 6 . 

The first embodiment associated with the present 
invention is shown in Figure 1, which indicates the 
throttle valve 5 installed in an intake air passage of an 
internal combustion engine, and the intake air passage 
area can be adjusted by the throttle valve 5, which 
opens/closes around the rotation axis 4. The actuator 2, 
such as an electronic motor, generates driving power on 
the basis of a driving signal of the control unit (not 
shown) , which can make an adjustment to the open angle of 
the throttle valve, which is separated from the 
accelerator operation of the driver. 

The actuator 2 associated with the first embodiment 
is fixed via the flange 2D of the body of the actuator 2 
to the base plate 7 with a bolt 8, and the actuator 2 and 
base plate 7 are fixed on the body 1A by fixing the base 
plate 7 to the flange IB of the main body 1 with the bolt 
6. The bolt 6, the base plate 7, and the bolt 8 form a 
supporting member. 

However, if the actuator 2 is fixed to the body 1A 
on only one end 2A side (output side) of the actuator 2, 
the anti-vibration characteristics will deteriorate at 
one end. But in the first embodiment, the actuator is 
not only fixed to the body 1A on one end 2A side (output 
side) , but also on the other end 2B side (non-output 
side). As a result, ant i -vibration characteristics are 
improved. An elastic member 9 (an o-ring made of rubber, 
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silicon, and so on) is fixed between the outer surface of 
the cylindrical projection 2C which is positioned on one 
end 2B side of the body of the actuator 2 and the inner 
surface of the case, or cover, 1C of the body 1A in which 
5 the cylindrical projection 2C is covered, and therefore, 
the end 2B side of the body of the actuator 2 is 
supported by the body 1A. In this way, a supporting 
structure which supports both ends is provided instead of 
a structure supporting one end. The structure by the end 
10 2B side of the body of the actuator 2 is supported on the 
body 1A with the o-ring, and the anti-vibration 
O characteristic is improved effectively even though a 

2 simple and a low cost structure is provided. That is to 

Ld say, it is not necessary to make a heavy wall thickness 

If? 

15 of the flange by which the actuator 2 xs supported or of 
m the body of the actuator, and increase the strength of 

the internal structure of the actuator, and increase the 
weight, the size, and the cost of the actuator. 
W Furthermore, the actuator can be fixed flexibility 

^ 2 0 on the case 1C of the body 1A with the o-ring, which does 
*0 not require high precision work for precision fit and 

— precision positioning to the gear wheel transfer 

structure 3. This makes assembly easier- and reduces 
cost . 

25 In the preferred embodiment, the o-ring for the 

elastic member is a standard o-ring, which is preferable 
from the view point of lower cost. In addition, a back- 
up-ring 10 (the ring member consists of metal, plastic, 
gum, silicon and so on) which is positioned between the 
3 0 elastic member 9 and one end 2E of the body of the 
actuator 2, has the function of fixing the member 9 and 
preventing torsion and other movement of the elastic 
member 9 as shown in Figure 1, and is preferable from the 
view point of cost. Furthermore, the outer surface of 
35 the projection 2C of the body of the actuator 2 can be in 
the shape of a step and have the same function and effect 
as the back-up-ring 10 as shown in Figure 1. Also, the 
inner surface of the case 1C of the body 1A can have a 


flute in which the elastic member 9 is supported, and 
have the same function and effect as the back-up- ring 10 
as shown in Figure 1 . 

The elastic member 9 can also be an elastic member 
of wave shape (metal, plastic, gum, silicon and so on) as 
shown in Figure 2 . 

Although the first embodiment has the elastic member 
9 fixed on the outer surface of the projection 2C of the 
body of the actuator 2, the invention is not limited to 
the above-mentioned structure. If supporting structure 
is provided at both ends instead of at one end by other 
means, for example, the elastic member 9 is fixed on the 
outer surface of the body of the actuator 2 other than 
the projection 2C, a similar result will be obtained. 

In the above first embodiment, it is preferable to 
have the back-up-ring 10 positioned between the elastic 
member 9 and one end 2E of the body of the actuator 2, 
for ease of assembly and to prevent the torsion and other 
movement of the elastic member 9 as shown figure 1. 
Alternatively, o-ring 9A, which has a cross-sectional 
flat shape and a projection 9B in the direction of the 
outer surface for keeping the strength of supporting the 
actuator 2, as shown in Figures 3(A) to 3(C) can be 
provided. If the o-ring 9A is used, it is capable of 
adequately supporting the actuator, allows easy assembly, 
and prevents the torsion of the elastic member. 

Next is a description of a second embodiment of the 
present invention. The above first embodiment employs 
the elastic member 9 fixed on the outer surface of the 
projection 2C of the body of the actuator 2, which is 
supported at both ends by supporting structure to improve 
the anti-vibration characteristics. The second 

embodiment can also improve the ant i -vibration 
characteristics, as discussed below. 

A more detailed description of the second embodiment 
is provided with same numbers for the same elements as 
shown in Figure 6 or Figure 1 associated with the first 
embodiment . 


The elastic member 11 (for example, a coil shaped 
spring) is fixed between one end of the projection 2C of 
the body of the actuator 2 and the inner surface of the 
case of the body 1A, as shown in Figure 4 . In addition, 
a part of the elastic member 11 is fitted into a 
depression, which fixes member 11. Therefore, the 
movement (vibration) of the end 2B of the body of the 
actuator 2 is prevented by the strength of supporting the 
actuator 2 on one end of the projection 2C using the 
elastic member 11 which produces friction between the 
elastic member 11 and the end of the projection 2C. This 
improves ant i -vibration characteristics effectively even 
though the structure is simple and inexpensive. That is 
to say, it is not necessary to make a heavy wall 
thickness of the flange by which the actuator 2 is 
supported or of the body of the actuator, and increase 
the strength of the internal structure of the actuator, 
and increase the weight, the size, and the cost of the 
actuator. Furthermore, the end 2B side of the actuator 
can be fixed flexibility on the case 1C of the body 1A, 
which eliminates high precision work for precision fit 
and precision positioning to the gear wheel transfer 
structure 3. This makes assembly easier and reduces 
cost . 

The elastic member 11 can also be an elastic member 
of a solid or hollow-body shape or bow shape (gum, 
silicon and so on) instead of the coil shaped and an 
elastic member of a ring shape (gum, silicon and so on) . 
Furthermore, a wave -washer as shown in the Figure 5 (A) 
end view and Figure 5 (B) sectional view can be employed 
instead of the elastic member of the coil shaped as shown 
in Figure 4 . 

In addition, the invention can use both the elastic 
member 9 of the first embodiment and the elastic member 
11 of the second embodiment, which can further improve 
the ant i -vibration characteristics effectively, and the 
present invention can also be adaptable to a structure 
which does not have the projection 2C. 
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Furthermore , the present invention can also be 
adapted to a case 1C which is not integral with the body 
1A. Also, the present invention can be adapted to the 
case 1C which only covers one end 2B of the body of the 
5 actuator 2 (i.e., only part of the non-output side) 
instead of covering most of the actuator. 

The entire contents of Japanese Patent Application 
No. Tokuganhei 9-058662, filed March 13, 1997, is 
incorporated herein by reference. 
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